Quantitative Studies ofIntermediate Host Populations in the Transmission of Schistosomes Studies of the bionomics and population dynamics of the molluscan intermediate host are axiomatic in understanding the dynamics of schistosome transmission or in evaluating measures directed against this stage in the life cycle to control the disease.
Actuarial methods used in population ecology have been adapted for the study of animal populations and these are basically demographic and require a knowledge of age-specific rates of survival and reproduction, from which an ecological life table and the 'intrinsic rate of natural increase' can be derived. The 'intrinsic rate of natural increase' is based upon the survival and fecundity of the species under particular environmental conditions: it can be calculated from the theorem of stable age distribution by trial and error substitution in the formula Xlxmxe-rx= I (Slobodkin 1961) . The intrinsic rate of natural increase (r) can be calculated for the most favourable conditions encountered in the field, if age-specific reproduction and survival data are known for different seasons. The maximum expected average rate of repopulation can then be calculated from an equation ofexponential growth.
Seasonal trends in the density and breeding of snails and in transmission patterns which are often closely related to the climatology, in particular to rainfall, can be used for the considered timing and planning of measures directed against snail intermediate hosts. A reduction in transmission may be achieved by lowering snail population density and altering its age structure, even though complete eradication is not accomplished. If the percentage kill achieved by a particular control procedure is found, then it should be possible to establish an arbitrary level at which the snail population might require attention and, from this and the calculation on the rate of repopulation, an estimate of the required frequency of the selected method.
In planning control measures, information about snail infections is important; the most valuable facts will be obtained if studies of infectivity are carried on hand-in-hand with studies of population density and structure. Quantitative Clinical Medicine and Schistosomiasis It is necessary to rely upon quantitative clinical medicine to weigh the importance of urinary schistosomiasis in the developing countries where other methods of enquiry are undependable or impossible.
In rural Zanzibar, almost every member of a community of nearly 1,100 persons was examined between November 1964 and June 1965. A census was made by visiting every house, each having previously been numbered. Patients were admitted to hospital for intravenous urography. Pregnant women were not examined radiologically, neither were young children unless found to be voiding viable eggs of Schistosoma heematobium in the urine. Height, weight and sex were recorded; adults were placed into groups of estimated age, young people were aged by radiology. Blood pressure and hiemoglobin were measured and an electrocardiograph taken, followed by a skiagram of the chest when indicated. Specimens of stool and of urine were examined quantitatively for helminth eggs and urines were examined bacteriologically. Blood urea and serological reactions were investigated. Skin tests were done and a history taken.
Two years later the process was repeated when almost 80% of the original group were admitted to hospital for re-examination. In the interval 22 patients had died; no post-mortem examination was possible. Analysis of data showed that in Zanzibar urinary schistosomiasis does not interfere significantly with the general health, does not cause protein deficiency, anxmia, disease of the liver or spleen, systemic or a significant amount of pulmonary hypertension, a predisposition to secondary bacterial infection of the urine or sterility in women. The only constant symptoms are painful and bloody micturition. The infection is responsible for an enormous amount of urological disease which is usually symptomless and is compatible with good health. Males are more prone to develop hydronephrosis and nonfunctioning kidney than are females but the prognosis is favourablemany patients with hydronephrosis will die 'non-renal' deaths even if their schistosomiasis remains untreated. In the community the annual crude death rate for urinary schistosomiasis is between 2 and 3 per thousand; death is due to renal failure.
Systemic hypertension, of unknown xtiology, was also found to be an important cause of death in rural Zanzibar.
Professor George Macdonald' (London School ofHygiene and Tropical Medicine)
Dynamic Models in Tropical Hygiene Various attempts have been made to formulate mathematical expressions for the transmission of parasitic diseases; the obvious desirability and value of a predictive mathematical model of the epidemiology of a disease is now generally acknowledged. Macdonald (1961 Macdonald ( , 1965 explained the place of epidemiological models in vectorborne diseases and explored the dynamics of transmission of helminth infections, with special reference to schistosomes: while no complete quantitative description of the dynamics of transmission of any schistosome population has yet been made, these studies brought out certain important observations which remain to be made and, most important, established a method of analysis, so that quantitative predictions in the epidemiology of schistosomiasis may ultimately be possible. Macdonald (1965) presented a model in two sections: the first was a basic statement of the relationship between the number of invading organisms and the probability of pairing, both for a given number of invading organisms per individual and for a random distribution within a 'Professor George Macdonald died on December 10, 1967. This summary was prepared by Mr G Webbe population of a given mean number of infections; the second part incorporated this basic material in a general model of a schistosome infection, studying particularly the happenings following the first introduction of infection to a community, the influence of different factors on its increase and ultimate level, together with with the relative efficacy of different means of prevention. Four types of control were compared, all of apparently similar value in that each reduces one of the factors involved to 1/15 of its original value. The effects of equal reduction of contamination, of snails, of exposure and of worm longevity by treatment supported by reduction of exposure, to a degree at which some of them at least would be expected to produce ultimate eradiction, were tested, using the model, over a period of twenty years. The results show that the effect of reduced contamination to 1/15,000 of excreta reaching water, which represents a very high standard of sanitation, is virtually negligible over the entire period, whereas the effects of snail control and control of exposure in the form of entry to water are virtually identical during most of the period of fall, though during the later stages control of exposure is somewhat more effective, resulting in a slightly earlier disappearance of the infection. Complete eradication following either of these methods is apparently delayed for over twenty years throughout all of which effective measures would have to be carried out; improvement even to a level approaching perfection would only slightly reduce the time involved, to fourteen or fifteen years, owing to the relatively long mean length of life postulated for the worms.
Macdonald (1965) stated that: 'Although the model has been developed with special reference to schistosomiasis, it has some general implications which are applicable to all helminth infections. Of the two aspects of sanitation, reduction of dissemination of contaminated material and reduction of exposure to the medium which may be contaminated, the latter is incomparably the most important. Safe water supplies are more important than latrines, as are shoes in the prevention of ancylostomiasis, and sanitation policy should be re-orientated in this way. To be effective, a control programme should be intensive, if necessary limited to a small area, but employing within it all available means of control. Such a programme might have prospects ofcomplete success, and the safeguarding of any area or community which has been cleared may not present great problems.' 
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